Depletion of cellular calcium accelerates protein degradation in the endoplasmic reticulum.
In this study the effects of A23187 and thapsigargin on the degradation of T-cell antigen receptor-beta (TCR-beta) and CD3-delta in the endoplasmic reticulum have been studied. Preliminary experiments showed that these drugs had different effects on the secretory pathway. Depletion of cellular calcium pools by incubation of cells with A23187 in calcium-free medium blocked transport between the endoplasmic reticulum and the Golgi apparatus whereas thapsigargin caused a modest increase in transport. When added to cells transfected with TCR-beta or CD3-delta the drugs caused an immediate stimulation of proteolysis of presynthesized protein and at maximum effective concentrations caused a 3-fold increase in the rate of degradation. They did not affect the lag period of 1 h which precedes degradation of newly synthesized proteins. Chelation of cytosolic calcium also accelerated degradation, suggesting that depletion of calcium from the endoplasmic reticulum was the main stimulus of proteolysis and that increased degradation was not caused by a transient increase in cytosolic calcium levels. The selectivity of degradation in the endoplasmic reticulum was maintained. A23187 had no effect on the stability of CD3-gamma nor co-transfected epsilon-beta dimers. Calcium depletion increased the overall rate of degradation in the endoplasmic reticulum and increased the rate of proteolysis of an "anchor minus" beta chain. The results suggested that proteolysis within the endoplasmic reticulum may be regulated by the high concentrations of Ca2+ which are stored in the organelle. Ca2+ may be required for protein folding. Calcium depletion may have caused the beta and delta chains to adopt a conformation that was more susceptible to proteolysis. Alternatively, calcium depletion may have disrupted the lumenal content of the endoplasmic reticulum and increased the access of proteases to potential substrates.